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DETAILED ACTION 

Acknowledgment is made a response filed 01/19/2005. Claims 49-57 and 59-68 are 
pending and under consideration. Each rejection that is maintained is repeated herein and a 
response to Applicant's arguments is set forth therein. As no new grounds of rejection are set 
forth, this action is made FINAL. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1. Claims 49-55, 57, 59-61, 63, 66 and 68 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fry et al. (Biotechniques, 1992; 13(1): 124-31; see whole document; 
this document identified as Lachenmeier et al. in previous action), and Pruitt (Gene, 
1988; 66:121-34; see whole document) and further in view of Rubenstein et al. (Nuc. 
Acids Res. 1990; 18(16):4833-4842; see whole document). 

A response to Applicant's argument is set forth immediately following the body of this 
rejection. This rejection was made previously and is repeated herein. The claims are directed to 
a process of recovering one or more circular single-stranded target nucleic acid molecules (e.g. 
ssDNA), where haptenylated probes hybridize to complementary target sequences and the probe- 
target complex is bound to a hapten-specific ligand conjugated to a matrix. 
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Single-stranded target nucleic acids are subsequently treated to produce double-stranded 
DNA molecules (dsDNA). That dsDNA can be subjected to conditions, which denature dsDNA 
into ssDNA, is interpreted as broadly as reasonable to mean any condition in vitro or in vivo that 
results in ssDNA being derived from dsDNA. 

Fry et al. teach a method of recovering circular single-stranded target nucleic acid 
molecules. More particularly, the single-stranded nucleic acid targets comprise of a mixture of 
Ml 3 phage clones, containing target sequences as well as a Lac Z region (i.e. DNA molecules), 
(e.g. p. 124, Fig. 1; p. 126; Table 1). By using a probe with the specific sequence (Lac Z), the 
likelihood of random hybridization is reduced. Furthermore, the target molecules are enriched 
using a biotinylated probe and streptavidin- conjugated magnetic beads, (e.g. p. 124, Fig. 1; p. 
126, col. 1, last U bridging to col. 2, K 1). In obtaining ssDNA using M13 phagemid, an intrinsic 
property for Ml 3 replication in bacteria is that a dsDNA form occurs in the bacterial host, thus 
requiring specific conditions (e.g. culturing techniques), which result in ssDNA isolation. The 
reference does not explicitly teach that the isolated Ml 3 target molecules can be subsequently 
treated to produce double stranded DNA and that such DNA is then transformed into host cells. 

Pruitt teaches a method of enriching clones whereby the clones are in the form of single- 
stranded DNA, and are isolated by hybrid selection where the hybrid is recovered because a 
specific probe DNA is bound to a column, (e.g. Abstract). More particularly, Pruitt teaches that 
the library of plasmids is constructed using M13 vectors (e.g. p. 123, col. 2, U 1), and that 
libraries of single-stranded circular DNA are isolated (e.g. p. 124, col. 2, U 3) through 
hybridization with specific sequences with matrix-bound probe sequences (e.g. p. 125, col. 1 \ 

i). 
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Pruitt teaches washing/incubating with various hybridization buffers and at elevated 
temperatures, such steps undertaken to ensure specific binding of target to probe sequences (i.e. 
reduce random hybridization), (e.g. p. 125, bottom foil fl, bridging to col. 2, H 1). Pruitt teaches 
transformation of bacterial host using the isolated ssDNA, thus does not explicitly teach 
conversion of ssDNA into dsDNA (claim 49(D) and 50). 

Rubenstein et al. teach a method of recovering single-stranded target nucleic acids using 
phagemids (i.e. M13 phagemid vector) containing target sequences (e.g. Abstract). As in the 
preceding references, single-stranded DNA is biotinylated and hybridized with ssDNA (e.g. p. 
4834, col. 2, If 2). In addition, ssDNA is converted to dsDNA prior to bacterial transformation 
(e.g. p. 4835, col. 1, U 3; p. 4841, col. 1, H 5). Furthermore, it is taught that both ssDNA and 
dsDNA can be used for transformation (p. 4841, col. 2, H 2). 

The ordinary skilled artisan seeking to develop a method for recovering ssDNA 
molecules from a mixture of such molecules, would have been motivated to combine the 
teachings of Fry et al. of recovering ssDNA using hybridization to a haptenylated probe and 
ligand-conjugated matrix, with the teachings of Pruitt and Rubenstein et al., teaching routine 
techniques of using optimum hybridization conditions, as well as using plasmid or phagemid 
cloning comprising a library of target sequences. Furthermore, it would have been a routine 
matter to convert ssDNA into dsDNA prior to transformation with the added benefit of increased 
transformation efficiency, due to increased structural stability inherent in dsDNA as compared to 
ssDNA. 
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It would have been obvious for the skilled artisan to convert the ssDNA recovered by Fry 
et al. to dsDNA as taught by Rubenstein et al. so as to propagate and obtain a quantity of DNA 
molecules for future manipulation and study, because hybridization conditions for ssDNA 
molecules and conversion of ssDNA to dsDNA were well known techniques at the time of 
invention. Given the teachings of the cited references and the level of skill of the ordinary 
skilled artisan at the time of the Applicants' invention, it must be considered that the ordinary 
skilled artisan would have had a reasonable expectation of success in practicing the claimed 
invention. 

Response to Arguments 
Applicant's arguments have been fully considered but they are not persuasive. Applicant 
asserts that prima facie obviousness has not been established, because there is insufficient 
motivation to combine the cited references and that there is not any reasonable likelihood of 
success. (Remarks, p. 9, U 1). In addition, Applicant asserts Fry et al. teaches away from 
conversion of circular ssDNA to dsDNA, because Fry et al. is directed to sequencing. In sum, 
Applicant places considerable weight on the fact that Fry et al. disclose sequencing of ssDNA 
without any suggestion of conversion of the recovered Ml 3 phage vectors to dsDNA. (Remarks, 
p. 10, last ID. The proceeding discussion will address the motivation to combine references, 
followed by the issue of teaching away and lastly, the likelihood to success in combining the 
prior art. 

There is no requirement for explicit motivation to combine in prior art references. The 
motivation to combine references can come from the teachings of the prior art or the nature of 
the problem to be solved. (In re Roujfet, 47 USPQ2d 1453 (Fed. Cir. 1998)). 
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Furthermore, the prior art's mere disclosure of more than one alternative does not 
constitute a teaching away from the claimed invention, especially where the prior art's disclosure 
does not criticize, discredit or discourage the claimed invention. {In re Fulton, 73 USPQ2d 1141 
(Fed. Cir. 2004)). 

In this case, at least one of the problems to be solved is recovery of single-stranded 
circular target nucleic acid (ssDNA) molecules, not the conversion of ssDNA to double-stranded 
DNA (dsDNA). (Base claim 49, subpart E). Indeed, the conversion of ssDNA to dsDNA is not 
critical to the method of "recovering. . .circular target nucleic acid molecules. . ." (Base claim 49), 
because once the ssDNA is recovered it can undergo several different manipulations. Fry et al., 
Pruitt or Rubenstein et al. individually and collectively teach methods of recovering ssDNA 
target nucleic acid molecules (i.e., Ml 3 phage vectors), thus each reference is analogous art for 
the purpose of obviousness analysis. As taught by the references, ssDNA is recovered, but 
undergoes different treatment (e.g., sequencing in Fry et al; transformation in Puritt; and 
conversion to dsDNA in Rubenstein et al.). 

In examining said references to understand the disclosed methods of recovering ssDNA, 
the artisan would be motivated to combine the teachings with respect to recovering ssDNA, 
while cognizant of the fact that the recovered ssDNA can be further manipulated in various 
biochemical/molecular biology reactions, such as conversion to dsDNA prior to bacterial 
transformation. In sum, at least one of the solutions set forth in each reference is directed to 
ssDNA recovery, thus there would be a motivation to combine the references. 
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In addition, the disclosure of more than one alternative does not constitute teaching away 
from the claimed invention. As stated previously, Fry et al. teach recovery of single-stranded 
Ml 3 phage clones for sequencing a library of genes; Pruitt teach recovery of single-stranded 
Ml 3 phage clones, wherein the single-stranded M13 vectors are used to transform bacterial cells; 
and Rubenstein et al. teach conversion of the Ml 3 vectors from ssDNA to dsDNA prior to 
bacterial transformation. Therefore, each reference teaches an alternative step for manipulation 
of the recovered ssDNA. As a whole, the references suggest the desirability of the instant 
invention, and are analogous insofar as teaching recovery of ssDNA. Moreover, there is no 
suggestion in any of the foregoing references that discredits, criticizes or otherwise discourages 
the solution of the instant claims - that recovered ssDNA is convertible to dsDNA. 

Indeed, the converse is true, because the references provide multiple alternatives for 
manipulating Ml 3 vectors (i.e., ssDNA), whereby one of said manipulations is conversion of 
ssDNA to dsDNA. Therefore, the mere alternative teaching, such as for manipulating ssDNA in 
a sequencing reaction or transformation of bacterial cells, does not constitute teaching away. 

As to likelihood of success, Applicant asserts that it would be unlikely that the 
sequencing reactions would succeed, as taught by Fry et al., if the ssDNA is first converted to 
dsDNA. This assertion may be correct. However, the issue is not whether sequencing reactions 
would succeed, but whether in methods of recovery of ssDNA, the artisan would succeed in 
converting ssDNA to dsDNA, given the combined teachings in the prior art. As stated in the 
foregoing discussion, conversion of ssDNA to dsDNA is within the teachings of the prior art for 
methods of recovering ssDNA such as Ml 3 phage vectors. 
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In sum, there is motivation to combine the references, as each teaches in part a solution 
for recovering ssDNA. Further, Fry et al. merely teaches an alternative for processing recovered 
ssDNA and there would be a likelihood of success to convert ssDNA to dsDNA to be used in 
alternative processes as taught by Pruitt and Rubenstein et al. As such, this rejection is deemed 
proper and is maintained. 

2. Claims 49-57, 59-63, 66 and 68 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Fry et ah, Pruitt, Rubenstein et al. and further in view of Rigas et ah 
(Proc. Natl. Acad. Sci. 1986; 83:9591-9595; see whole document). 

This rejection was made previously and is repeated herein. A response to Applicant's 
argument is set forth immediately following the body of this rejection. Additional embodiments 
are directed to circular target nucleic acids being cosmids and that probes used contain 
degenerate sequences. Fry et al., Pruitt and Rubenstein et al. do not explicitly teach that in a 
method of screening a mixture of circular ssDNA that cosmids can contain the nucleic acid 
molecules or that avidin can be substituted as the ligand that binds biotin. 

Rigas et al. teach a method for rapidly screening a plasmid library using biotinylated 
probes (e.g. Abstract; p. 9592, Fig. 1). More particularly, Rigas et al. teaches that the method can 
be applied to cosmids and phage, (e.g. Abstract; p. 9595, col. 2, last 1f). In addition, Avidin is 
taught as a substitute ligand for Streptavidin (e.g. p. 9591, col. 2, ^ 3). 

At the time of the invention it would have been prima facie obvious for one of ordinary 
skill in the art to substitute a streptavidin equivalent, avidin, for binding biotin, as implicitly 
provided in Rigas which used both interchangeably. 
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In addition, that a cosmid could be substituted for a plasmid or an Ml 3. (i.e. phage) to 
contain nucleic acid sequences (e.g. library) was well known at the time of invention. One 
would have been motivated to modify the process of screening a library as taught Fry et al., 
Pruitt and Rubenstein et al. with using a cosmid to obtain the benefit of a vector containing larger 
sized sequences and avidin to expand the range of available ligands that can be conjugated to a 
matrix, in a rapid screening process. Given the teachings of the cited references and the level of 
skill of the ordinary skilled artisan at the time of the Applicants' invention, it must be considered 
that the ordinary skilled artisan would have had a reasonable expectation of success in practicing 
the claimed invention. 

Response to Arguments 

Applicant does not present any additional arguments. It appears, Applicant's arguments 
are predicated on whether or not one of skill would be motivated to combine the references to 
teach the step of conversion (i.e., ssDNA to dsDNA). (Remarks, p. 12, top). Therefore, 
Applicant's arguments stand or fall with respect to dependent claims based on whether in a 
method of recovering ssDNA, one of ordinary skill in the art would have been motivated to 
undertake the conversion of ssDNA to dsDNA. 

As stated above, the references are directed to solving the same problem (i.e., recovery of 
ssDNA), thus are analogous. Merely presenting the alternatives of sequencing, transforming or 
converting said ssDNA, does not constitute teaching away. Therefore, this rejection is 
maintained. 
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3. Claims 49-55, 57, 59-61, 63-66 and 68 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fry et al., Pruitt, Rubenstein et al. and further in view of Symons 
(US 4,898,951; see whole document). 

This rejection was made previously and is repeated herein. A response to Applicant's 
argument is set forth immediately following the body of this rejection. Additional embodiments 
are directed to the method where the ligands that bind biotin are antibodies. Fry et al., Pruitt and 
Rubenstein et al. do not explicitly teach that in a method of ssDNA recovery, antibodies are used 
instead of streptavidin. 

Symons teaches anti-biotin antibodies as art-recognized equivalents to avidin or 
streptavidin for binding to biotin (e.g. col. 14, 11. 10-15). 

At the time of invention, it would have been prima facie obvious for one of ordinary skill 
in the art to substitute an equivalent to avidin or streptavidin, including the antibodies against 
biotin and functional fragments thereof, for binding in a method as taught by Fry et at., Pruitt and 
Rubenstein et al. An express suggestion to substitute one equivalent component or process for 
another is not necessary to render such a substitution obvious. It follows, that given the nature of 
the components being substituted and the knowledge in the art, there would have been a 
reasonable expectation of success in substituting antibodies as the ligands to bind biotin. 

Response to Arguments 
Applicant does not present any additional arguments. Applicant's arguments are 
predicated on whether or not one of skill would be motivated to combine the references to teach 
the step of conversion (i.e., ssDNA to dsDNA). (Remarks, p. 12, top). 
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Therefore, Applicant's arguments stand or fall with respect to dependent claims based on 
whether in a method of recovering ssDNA, one of ordinary skill in the art would have been 
motivated to undertake the conversion of ssDNA to dsDNA. As stated above, the references are 
directed to solving the same problem (i.e., recovery of ssDNA) and merely presenting the 
alternatives of sequencing, transforming or converting said ssDNA, does not constitute teaching 
away. Therefore, this rejection is maintained. 

4. Claims 49-55, 57, 59-61, 63, 66 and 68 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fry et al. (Biotechniques, 1992; 13(1): 124-31; see whole document), 
and Pruitt (Gene, 1988; 66:121-34; see whole document) and further in view of Knappe 
et al. (US 5,989,867; see whole document). 

This rejection was made previously and is repeated herein. A response to Applicant's 
argument is set forth immediately following the body of this rejection. Additional embodiments 
are directed to the probes for the hybridization reaction comprising degenerate sequence. Fry et 
al., Pruitt and Rubenstein et al. do not explicitly teach that in a method where probes comprise 
degenerate sequence. 

Knappe et al. teach a method for screening libraries by hybridization with degenerate 
probes to identify clones in different species of desired nucleic acid. (e.g. col. 29, 11. 10-21). 

One of skill in the art would have been motivated to use degenerate probes or primers in 
order to isolate sequences related to a known sequence, such as other members of a gene family 
or sequences having single mutations, for example. 
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At the time of invention it would have been prima facie obvious to substitute the specific 
probes taught by Fry et al. or Pruitt or Rubenstein et al. with such degenerate probes to recover 
ssDNA targets comprising related sequences. Given the teachings of the cited references and the 
level of skill of the ordinary skilled artisan at the time of the Applicants' invention, it must be 
considered that the ordinary skilled artisan would have had a reasonable expectation of success 
in practicing the claimed invention. 

Response to Arguments 

Applicant does not present any additional arguments. Applicant's arguments are 
predicated on whether or not one of skill would be motivated to combine the references to teach 
the step of conversion (i.e., ssDNA to dsDNA). (Remarks, p. 12, top). Therefore, Applicant's 
arguments stand or fall with respect to dependent claims based on whether in a method of 
recovering ssDNA, one of ordinary skill in the art would have been motivated to undertake the 
conversion of ssDNA to dsDNA. 

As stated above, the references are directed to solving the same problem (i.e., recovery of 
ssDNA) and merely presenting the alternatives of sequencing, transforming or converting said 
ssDNA, does not constitute teaching away. Therefore, this rejection is maintained. 

Conclusion 

No claims are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1. 136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ray Akhavan whose telephone number is 571-272-0766. The 
examiner can normally be reached between 8:30-5:00, Monday-Friday. If attempts to reach the 
examiner by telephone are unsuccessful, the examiner's supervisor, Remy Yucel, PhD, can be 
reached on 571-272-0781 . The fax phone numbers for the organization where this application or 
proceeding is assigned are 571-273-8300 for regular communications and 703-872-9307 for 
After Final communications. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Ray Akhavan/AU 1636 



Respectfully submitted, 




